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O U T L I N E
• Environment around us
• Ecological problems
• Lithuania and EU legislations
• Environmental monitoring 
• EO-based service in Lithuania
• CAL/VAL activities 
• Examples of EO-based products:
• water quality 
• hydrophysical parameters
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E C O L O G I C A L  P R O B L E M S . . .
Eutrophication • Cyanobacteria blooms:
– Phytoplankton biomass exceeds 10 mg/l for 8 
months a year (up to 260 mg/l in scums). 100 
mg/l-hyperbloom conditions.
– Cyanotoxins:
• MC 1.3 – 2.6 µg/l; MC-LR  134.3 µg/l; 
NOD 284.6 µg/l (Paldavičienė et al.,
2009). International Guideline Values
for Microcystins – 1 µg/l (WHO 2003).
– Cyanotoxins in zebra mussel tissues – 139 
ng/gDW (Paldavičienė et al., 2015). 
Zebra mussel 
Planktothrix agardhii Microcystis sp. Aphanizomenon flos-aquae
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E C O L O G I C A L  P R O B L E M S . . .
Recreation zones 
“suffers” from 
blooming 
cyanobacteria 
Juodkrante from Curonian Lagoon side
Melnrage
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L I T H U A N I A  a n d  E U  L E G I S L A T I O N S
The EU Water Framework Directive
(2000/60/EC)
- to establish a framework for the 
protection of surface waters (including 
rivers, lakes, transitional and coastal waters) 
and ground waters throughout the EU 
territory.
- Strategy and Transposition into national 
legislation;
- Analysis of the pressures and human 
impacts, economy of water use;
- Operational water monitoring programmes;
- Implementation of programmes of 
measures and River basin management;
- Achievement of good status for all surface 
and ground waters in 2015!
Relation with other legislations: 
Bathing WD, Drinking WD etc.
HELCOM
- to protect the Baltic Sea (water, seabed, 
biota) from any kind of pollution;
- to restore the ecosystem into a balance;
- to conserve natural habitats and biological 
diversity and to protect ecological processes
- Coordination, update and development of 
monitoring programmes promoting and 
developing the application of new and 
effective methods (models, satellite imagery);
- Development of indicators with reference 
and target values/levels showing the good 
ecological status.
The EU Marine Strategy Framework 
Directive (2008/56/EC)
- to achieve or maintain Good 
Environmental Status (GES) of the EU's 
marine waters by 2020.
- Assessment of environmental 
characteristics, pressures and impacts;
- The development of integrated maritime 
tools (e.g. maritime spatial planning, marine 
data);
- The upgrade and adjustment of monitoring 
programmes for sustainable marine waters 
protection and management;
- Establishment of environmental targets and 
associated indicators.
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E N V I R O N M E N T A L  M O N I T O R I N G
Era of operational satellite remote sensing monitoring...
Nimbus 7/ CZCS
1978 
COPERNICUS – a new generation of satellites
since 2014.
GeoEye's/SeaWIFS
1997.
Aqua, Terra/MODIS
1999.
Envisat/MERIS
2002.
...
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E N V I R O N M E N T A L  M O N I T O R I N G  i n  L I T H U A N I A
- Coastal zones – seasonally, monthly;
- Open zones – once a year, seasonally;
- The Curonian Lagoon – once-twice (warm 
season) per month.
Environment Protection Agency of Lithuania
- Lakes;
- Rivers;
- Reservoirs. Demand of OPERATIONAL 
MONITORING
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E O M O R E S ( H 2 0 2 0 ) - E O - b a s e d  s e r v i c e
- operational monitoring and reporting services, for inland and coastal waters;
- User requirement based;
- based on high quality scientific know-how, observations and expertise
- a combination of 3 components:
- satellite data (1), 
- in situ data (2), 
- ecological models (3)
- Inventorisation of users’ needs, determine direction of research
- Research and development of the three components (1, 2, end 3)
- Research and development of integrated and higher level products
- Validation
- Integration in the (data) system of the users
- Operationalisation
- Prepare commercialization (after project)
2016 12 – 2019 12
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C A L / V A L  o f  E O  d a t a
the Curonian Lagoonthe LT coastal waters Plateliai Lake the Oder Lagoon (Germany)
L1 file L2 file L3 products
L1 file L2 file
L1 file L2 file
L1 file L2 file
L1 file L2 file
L1 file L2 file
L1 file L2 file
L3 products
L3 products
processing
processing
Bio-optical 
modelling
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W A T E R  Q U A L I T Y  ( 1 )
Time series of chl-a
Landsat 8 RGB
Landsat 8 RGB+ 
MERIS/Envisat chl-
a + WFD water 
classes
Thematic maps
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W A T E R  Q U A L I T Y  ( 2 )
Plume area mapping using EO 
data
2005-2011
Chl-a concentration in the 
coastal waters of the Baltic Sea
2010-07-21
2010-08-11
The Baltic Sea, 2011-08-04
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S C U M  M O N I T O R I N G
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Fish kill
Anoxia
Kaunas Dump

Frequency of occurrence
- 2014 and 2015 June-
September;
- Landsat 8 cloud free images;
- Sentinel-2 and Sentinel-3 
data integration.
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H Y D R O L O G I C A L  P R O C E S S E S
Mapping of coastal upwelling events using EO data
Monthly mean SST of the Curonian Lagoon 
2000–2011
(Kozlov et al., 2012. Journal of Marine Systems)
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K L A I P E D A  U N I V E R S I T Y
Operational EO-based water quality and ecological processes
Remote Sensing of hydrophysical processes
Ecosystem heath and management, 
focus on the EU Directives
M. Bučas M. Kataržytė
I. Kozlov T. Mingėlaitė I. Dailidienė
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R E M O T E  S E N S I N G . . .  
• Technologies for monitoring the Earth surface with frequent and 
continuous observations, from local to global scales
Do you imagine a world without remote 
sensing?
